This PDF file includes: (Fig. 4D) . Table S1 . Comparison of PLQY for different perovskite nanowires. Table S2 . Fluorescence stability of red-emitting CsPb(Br 0.2 I 0.8 ) 3 nanowires embedded in a polymer. Table S3 . Printing pressures used for patterning nanocomposite inks at varying nozzle sizes and print speeds. The blue curve is the spectra as measured with a confocal microscope on March 2018, λ excitation = 488 nm. In both measurements, the emission centered at 650nm suggests the perovskite nanowires are in the α-CsPbI 3 black phase rather than the yellow phase (~550 nm emission). The observed orientation is akin to SIS filaments printed using a 1 mm diameter nozzle (Fig. 1D ).] (B) Schematic of SAXS measurement as a function of the printing direction. (C) SAXS 1D patterns of the SIS ink within a quartz capillary (ID = 1.5 mm) and a SIS filament printed using 1 mm nozzle. (D) Intensity distribution of 2D SAXS patterns along the azimuthal angle from 0 to 90° for SIS filaments printed using nozzles with diameters ranging from 0.05-4.0 mm as well as the SIS ink within a quartz capillary (1.5 mm diameter). e, Herman's orientation parameter 37 is calculated as
where ϕ is the azimuthal angle and 〈cos 2 ϕ〉is the average of cos 2 ϕ based on the average intensity at a given azimuthal angle, I(ϕ), calculated as 
Fig. S10. Measuring dipole alignment from Fourier images. (A)
Schematic of method used to calculate dipole alignment from Fourier images. The data is assumed to have contributions from three orthogonal dipoles with weights that sum to unity. The angular emission from each dipole is determined by calculating the radiative power of the dipole close to an interface. Each Fourier signal is weighted and summed to yield a final pattern. Theoretical profiles and the experimental data are compared to determine the best fit for multiple samples, including both horizontal filaments and vertical cross-sections of these filaments. In this example, the final signal is the result of 60% of dipoles aligned along the red axis and the remaining 40% dipoles split evenly along the blue and green axes. (B) Comparison of representative Fourier images to the theoretically generated BFP images. (Top) Horizontally printed 50 µm supramolecular nanocomposite filament submerged in oil to create nearly uniform optical environment. Symmetry about center horizontal axis is still observed for uniform optical environment, indicating that emission pattern is a result of aligned nanowires and not the shape of the filament. (Bottom) Cross section of filament (1 mm) oriented vertically on glass slide (thickness ~1 µm). (C) Profiles at φ = 0° and 90° were extracted and fit to theoretical curves for varying dipole contributions. Fits determined that 60% +/-6% of dipoles are oriented along printing axis. fig. S14 . The corresponding colors are represented in the CIE 1931 diagram using a dashed line and circular symbols. The intercepts of the three extrapolated lines representing RG, RB, and GB bicolor displays correspond to R, G, and B colors generated from pure nanowires (star symbols). QY when embedded in polymer matrix 85% 40% NA* *The absolute QY measurement system was altered between experiments on different perovskite nanowires, which hindered our ability to measure QY at these wavelengths. Fig. 1F , where nanowires are predominantly observed in PI domains (dark). We note that Mayeda et al. 44 found that the ligands furthest away from nanoparticle cores control their solubility. Hence, in our case, 9-octadecene would give rise to a lower Hildebrand solubility, leading to preferential segregation of nanowires in PI domains. 
